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(54) Disc cartridge apparatus. 

(57) A disc cartridge apparatus has a cartridge 
main body wherein a disc having an information 
bearing surface is rotatably accommodated, 
and which is provided with an opening confron- 
ted by an optical pickup for recording and/or 
reproducing an information signal to/from the 
disc, a sliding shutter slidably installed in the 
cartridge main body between a position where it 
covers the opening of the cartridge main body 
and another position where it uncovers the 
opening and a releasable locking mechanism 
having a portion to be engaged defined on the 
sliding shutter and an engaging portion defined 
on the cartridge main body for locating the 
sliding shutter to the position for covering the 
opening. 
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The present invention generally relates to a disc 
cartridge apparatus, and more particularly, to a disc 
cartridge apparatus which rotatably accommodates a 
circular disc such as an optical recording disc, a mag- 
neto-optic recording disc and a magnetic disc, having 
a sliding shutter for covering/uncovering an opening 
defined for recording or reproducing signals there- 
through to or from the disc, and to such a disc car- 
tridge apparatus wherein the sliding shutter is slid- 
ably installed in the cartridge between a position 
where it covers the opening and positions spaced in 
one direction and another direction from the covering 
position, where it uncovers the opening. 

BACKGROUND OF THE INVENTION 

Conventionally a disc cartridge rotatably accom- 
modates a circular disc such as an optical recording 
disc, a magneto-optic recording disc and a magnetic 
disc in a cartridge main body comprising an upper 
case-half and a lowercase-half which are butt-joined 
with each other. In the cartridge main body accommo- 
dating the circular disc mentioned above, an opening 
confronting an optical pickup for recording and/or re- 
producing of an information signal is defined in the 
main body in extending in the radial direction from 
nearly the center of the disc. The opening also con- 
fronts a disc turntable of a disc driving apparatus for 
rotating the disc with the optical pickup. And on the 
cartridge main body, a shutter formed by a thin metal 
plate or an engineering plastics for opening and clos- 
ing the opening, is slidably installed. 

Now, the sliding shutter installed therein is soar- 
ranged that the shutter will be located on a position 
where the opening is covered for protecting the disc 
when the cartridge main body is not loaded into an in- 
formation recording reproducing apparatus contain- 
ing the disc driving apparatus. Forthe object, a spring 
which gives the sliding shutter a bias force in the di- 
rection toward the covering position is provided in the 
cartridge main body. And in a cartridge wherein a slid- 
ing shutter is arranged to slide in both directions from 
a central position where it covers the opening to un- 
cover the opening, the cartridge is further provided 
with a locking mechanism for blocking the sliding mo- 
tion of the shutter at the covering position. Further 
when the cartridge is loaded into an information re- 
cording reproducing apparatus, the opening must be 
uncovered by easily and accurately sliding the shut- 
ter. Thus a shutter drive mechanism is required such 
two opposite functions. Though the cartridge must be 
reduced its thickness, a conventional cartridge had a 
drawback that a mechanism becomes complicated for 
satisfying such requirements as well as necessitates 
a plurality of components. 

As described above, the conventional disc car- 
tridge apparatus has a drawback that it is sophisticat- 
ed in its construction and necessitates a plurality of 



components as well as it is suffered with a cost prob- 
lem. 

The present invention has an object to remove 
the drawbacks in the conventional apparatus. That is, 
5 the present invention has an object to provide a disc 
cartridge which is constructed by a relatively small 
number of components and not sophisticated in its 
construction and accurately performs a shutter drive 
operation. 

10 The disc cartridge apparatus according to the 

first aspect of the invention is characterized by that it 
is provided with a cartridge main body wherein a disc 
having an information bearing surface is rotatably ac- 
commodated, and which is provided with an opening 

15 confronted by an optical pickup for recording and/or 
reproducing of an information signal to/from the disc, 
a sliding shutter slidably installed in the cartridge 
main body between a position where it covers the 
opening of the cartridge main body and another pos- 

20 ition where it uncovers the opening, and a releasable 
locking mechanism having a portion to be engaged 
defined on the sliding shutter and an engaging por- 
tion defined on the cartridge main body for locating 
the sliding shutter to the position covering the open- 

25 ing. 

The disc cartridge apparatus according to the 
second aspect of the invention is characterized by the 
it is provided with a cartridge main body wherein a 
disc having an information bearing surface is rotat- 

30 ably accommodated, and which is provided with an 
opening confronted by an optical pickup for recording 
and/or reproducing of an information signal to orfrom 
the disc, a sliding shutter slidably installed in the car- 
tridge main body between a position where it covers 

35 the opening of the cartridge main body and positions 
spaced in one direction and another direction from 
the covering position, where it uncovers the opening, 
a locking mechanism having a first and second por- 
tion to be engaged defined on the sliding shutter, a 

40 first engaging portion for preventing the slide of the 
sliding shutter in the first direction in engaged with the 
first portion to be engaged and a second engaging 
portion for preventing the slide of of the sliding shutter 
in the second direction in engaged with the the sec- 

45 ond portion to be engaged, and a shutter drive mem- 
ber for driving the sliding shutter in the uncovering 
position by disengaging the portion to be engaged 
and the engaging portion of the locking mechanism 
as well as driving the sliding shutter from the uncov- 

50 ering position to the covering position. 

The disc cartridge apparatus according to the 
third aspect of the invention is characterized by that 
it is provided with a cartridge main body wherein a 
disc having an information bearing surface is rotat- 

55 ably accommodated, and which is provided with an 
opening confronted by an optical pickup for recording 
and/or reproducing of an information signal to orfrom 
the disc, a sliding shutter slidably installed in the car- 
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tridge main body between a position where it covers 
the opening of the cartridge main body and another 
position where it uncovers the opening, a locking 
mechanism having a portion to be engaged defined 
on the sliding shutter and an engaging portion de- 5 
fined on the cartridge main body for locating the slid- 
ing shutter to the position covering the opening, a 
shutter drive member for sliding the sliding shutter in 
the uncovering position by releasing the lock of the 
locking mechanism as well as sliding the sliding shut- 10 
ter from the uncovering position to the covering pos- 
ition, and a guide member formed in the cartridge 
main body for guiding the shutter drive member in op- 
eration of sliding the sliding shutter to the covering 
position in engage with the shutter drive member. 15 

The disc cartridge apparatus according to the 
fourth aspect of the invention is characterized by that 
it is provided with a cartridge main body wherein a 
disc having an information bearing surface is rotat- 
ably accommodated, and which is provided with an 20 
opening confronted by an optical pickup for recording 
and/or reproducing of an information signal to or from 
the disc, a sliding shutter having a shutter blade slid- 
ably installed in the cartridge main body between a 
position where it covers the opening of the cartridge 25 
main body and another position where it uncovers the 
opening, a locking mechanism having a portion to be 
engaged defined on the sliding shutterand an engag- 
ing portion defined on the cartridge main body for lo- 
cating the sliding shutter to the position covering the 30 
opening, a shutter blade stopper, having an engaging 
tab integrally formed on the cartridge main body for 
slidably supporting the tip end of the shutter blade of 
the cartridge main body and a slit defined on the car- 
tridge main body in corresponding with the engaging 35 
tab so as to be closed by the shutter blade when the 
sliding shutter covers the opening. 

The disc cartridge apparatus according to the f if- 
the aspect of the invention is characterized by that it 
is provided with a cartridge main body which rotatably 40 
accommodates a disc having information bearing sur- 
faces, provided with openings where an information 
signal recording/reproducing pickup faces the infor- 
mation bearing surfaces, a sliding shutter which has 
been mounted to the cartridge main body in the freely 45 
sliding state between a position where the openings 
of the cartridge main body are covered and a position 
where the openings are uncovered both in the one di- 
rection and the opposite direction, a releasable lock- 
ing mechanism which locates the sliding shutter at the 50 
covered position when the shutter is at the position 
where the openings are covered, and engaging slits 
which are provided on the sliding shutter and allow a 
shutter opening/closing member to enter for unlock- 
ing the locking mechanism when the shutter is at the 55 
covered position and are positioned at the linearly 
symmetrical positions on the cartridge main body 
when the sliding shutter is at the covered position. 



The disc cartridge apparatus according to the 
sixth aspect of the invention is characterized by that 
it is provided with a cartridge main body comprising 
a first and a second case-halves which are arranged 
facing each other, accommodating a disc having in- 
formation bearing surfaces in the rotatable state and 
are provided with openings where an information sig- 
nal recording/reproducing pickup faces the informa- 
tion bearing surfaces, a sliding shutter mounted to the 
cartridge main body in the rotatable state between 
the position to cover the opening of the cartridge main 
body and the position to uncover the opening, and a 
releasable locking mechanism comprising a portion 
to be engaged provided on the sliding shutter and an 
engaging portion provided at the first case-half of the 
cartridge main body and locates the sliding shutter at 
the covered position when the sliding shutter is at the 
position where the openings are covered. 

The disc cartridge apparatus according to the 
seventh aspect of the invention is characterized by 
that it is provided with a cartridge main body compris- 
ing a first and a second case-halves which are ar- 
ranged facing each other, accommodating a disc hav- 
ing information bearing surfaces, provided with open- 
ings where an information signal recording/reproduc- 
ing pickup faces the information bearing surfaces, a 
sliding shutter which is mounted to the cartridge main 
body in a freely sliding state between a position 
where the openings of the cartridge main body are 
covered and a position where the openings are un- 
covered, a releasable locking mechanism comprising 
a portion to be engaged provided on the sliding shut- 
ter and an engaging portion provided at the first case- 
half of the cartridge main body and locates the sliding 
shutter at the covered position when the sliding shut- 
ter is at the position where the openings are covered, 
a shutter drive member which unlocks the locking 
mechanism, drives the sliding shutter to the uncov- 
ered position and drives the shutter located at the 
sliding position to the covered position , and a guide 
member which is formed on the second case-half of 
the cartridge main body and guides the shutter drive 
member which is engaged with the sliding shutter un- 
til the sliding shutter is located at the covering posi- 
tion when the shutter drive member drives the sliding 
shutter to perform the drive operation of the sliding 
shutter. 

The disc cartridge apparatus according to the 
eigth aspect of the invention is characterized by that 
it is provided with a cartridge main body which rotat- 
ably accommodates a disc having information bear- 
ing surfaces in the rotatable state and is provided with 
openings where an information signal recording/re- 
producing pickup faces the information bearing sur- 
faces, a sliding shutter which has a coupling piece 
and a pair of shutter pieces provided facing both side 
edges of this coupling piece and has been mounted 
to the cartridge main body in the freely sliding state 
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between a position where the openings of the car- 
tridge main body are covered and a position where 
the openings are uncovered both in the one direction 
and its opposite direction, a releasable locking mech- 
anism which has engaging slits provided on the slid- 5 
ing shutter and a portion to be engaged which is pro- 
vided on the cartridge main body and engages with 
the engaging slits when the sliding shutter is at the 
position where the openings are covered and locates 
the sliding shutter at the covering position. 10 

The disc cartridge apparatus according to the 
ninth aspect of the invention is characterized by that 
it is provided with a cartridge main body which rotat- 
ably accommodates a disc having information bear- 
ing surfaces in the rotatable state and is provided with 15 
openings for both surfaces of the disc where an infor- 
mation signal recording/reproducing pickup faces the 
information bearing surfaces, a sliding shutter which 
has a coupling piece and a pair of shutter pieces pro- 
vided facing both side edges of this coupling pieces 20 
and mounted to the cartridge main body in the freely 
sliding state between a position where the openings 
of the cartridge main body are covered and a position 
where the openings are uncovered in both the one di- 
rection and its opposite direction, a releasable locking 25 
mechanism which locates the sliding shutter at the 
covering position when the sliding shutter is at the 
position where the openings are covered, engaging 
slits which are provided to the sliding shutter and al- 
low a shutter drive member to enter for unlocking the 30 
locking mechanism when the sliding shutter is at the 
covering position, and are provided at the linearly 
symmetrical positions of the cartridge main body 
when the sliding shutter is at the covering position. 

The disc cartridge apparatus according to the 35 
tenth aspect of the invention is characterized by that 
it is provided with, a cartridge main body which rotat- 
ably accommodates a disc having information bear- 
ing surfaces and is provided with openings for both 
surfaces of the disc, where an information signal re- 40 
cording/reproducing pickup faces the information 
bearing surfaces, a sliding shutter which has a cou- 
pling piece and a pair of shutter pieces provided fac- 
ing each other at both side edges of the coupling 
piece and mounted between a position where the 45 
openings of the cartridge main body are covered and 
a position where the openings are uncovered in one 
direction and its opposite direction, and a releasable 
locking mechanism comprising a pair of engaging 
slits provided on the sliding shutter and a pair of 50 
spring hooks integrally formed with the cartridge main 
body and are engaged with the engaging slits for lo- 
cating the sliding shutter when the sliding shutter is 
at a position where the openings are covered, and is 
so formed that it has engaging surfaces facing each 55 
other to hold the sliding shutter in the state engaged 
with the engaging slits. 

The disc cartridge apparatus according to the 



eleventh aspect of the invention is characterized by 
that it is provided with all the construction in the first 
aspect of the invention and further provided with sup- 
porting protrusions which are integrally formed with 
the sliding shutter, and wherein the sliding shutter is 
mounted to the cartridge main body in the slidable 
state by the supporting protrusions. 

The disc cartridge apparatus according to the 
twelfth eleventh aspect of the invention is character- 
ized by that it is provided with all the construction in 
the first aspect of the invention and wherein the car- 
tridge main body is comprised of a first and a second 
case-halves arranged facing each other, and a sliding 
portion and an engaging portion are provided so that 
they are engaged by sliding one of the case-halves to 
the other half horizontally. 

The disc cartridge apparatus according to the 
thirteenth aspect of the invention is characterized by 
that it is provided with all the construction in the first 
aspect of the invention invention and wherein the tip 
of the sliding shutter is formed in a tapered shape 
which becomes gradually thinner toward the tip and 
is guided while entering in the groove provided be- 
tween a guide piece and the cartridge main body. 

The disc cartridge apparatus according to the 
fourteenth aspect of the invention is characterized by 
that it is provided with all the construction in the first 
aspect of the invention and wherein the shutter drive 
member is provided at its tip with two pins which pro- 
ject in the opposite directions each other and one of 
them is used for disengaging the engaging portion 
and the other is used for engaging with the guide 
member and guiding it. 

According to the first aspect of the invention, 
since a disc cartridge apparatus having the sliding 
shutter which can open and close the opening oper- 
ates a location locking mechanism for locating the 
shutter in the covering position by an engagement of 
an engaging portion integrated on the cartridge main 
body and a portion to be engaged defined on the slid- 
ing shutter, it is possible to easily lock or unlock the 
shutter in or from the covering position with a simple 
construction. 

According to the second aspect of the invention, 
since the locking mechanism is comprised of an en- 
gaging portion and a portion to be engaged in pair 
which block slides of the sliding shutter in both direc- 
tion, it is possible to accurately and easily lock or un- 
lock the location of the sliding shutter. 

According to the third aspect of the invention, 
since the sliding shutter engages with a guide mem- 
ber which is integrally defined on the cartridge main 
body to move along the guide member when the slid- 
ing shutter slides to the covering position or the un- 
covering position, the slide of the shutter can be ac- 
curately carried out. Further since the engagement of 
the shutter drive member the guide member of the 
cartridge main body is maintained until the shutter 
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completely reaches the covering position, it is pre- 
vented that the cartridge is unloaded from a record- 
ing/reproducing apparatus while the shutter is in the 
middle portion of the covering and uncovering posi- 
tions (that is, incompletely covering position). Accord- 5 
ing to this, it is possible to solve the problems that a 
disc surface is damaged or dusts stick on the disc 
surface during the time that the disc cartridge is not 
applied. 

According to the fourth aspect of the invention, 10 
since the tip of the shutter blade of the sliding shutter 
is comprised to be hold by engagement with an en- 
gaging hood and slide, and at the same time a slot 
formed on the cartridge main body is closed on the 
shutter blade when the sliding shutter is located on 15 
the closed-position it is possible to prevent the dust 
from entering to the disc surface of the disc cartridge 
through the slot. 

According to the fifth aspect of the invention, the 
engaging slits of the sliding shutter are provided at 20 
the linearly symmetrical positions of the cartridge 
main body when the sliding shutter si ides toward both 
sides of the openings of the cartridge main body and 
are at the position to cover the openings, it is not re- 
quired to change the position of the shutter drive 25 
member even when the cartridge is used by reversing 
its sides upside down. 

According to the sixth aspect of the invention, the 
cartridge main body is comprised of the first and the 
second case-halves which are arranged to face each 30 
other and the engaging portion of the locking mech- 
anism is provided on one of the case-halves, it is pos- 
sible to obtain a disc cartridge apparatus simple in 
construction and small in the number of components. 

According to the seventh aspect of the invention, 35 
the cartridge main body is comprised of the first and 
the second case-halves which are arranged to face 
each other, the engaging portion of the locking mech- 
anism is provided on one of the case-halves and the 
guide member of the shutter drive member is formed 40 
on the other case-half, it is possible to obtain a disc 
cartridge apparatus which is small in the number of 
components and of which positive operation can be 
expected. 

According to the eigth aspect of the invention, the 45 
apparatus is capable of recording/reproducing sig- 
nals on both surfaces of a disc and the sliding shutter 
slides toward both sides of the openings of the car- 
tridge main body, it is possible to give the flexibility 
to the design of the positions of the shutter drive 50 
member and the drive directions of the shutter. 

According to the ninth aspect of th invention, the 
apparatus is capable of recording/reproducing on or 
from both surfaces of a disc and the engaging slits of 
the sliding shutter are provided at the linearly sym- 55 
metrical positions on the cartridge main body when 
the sliding shutter is at the position to cover the open- 
ings, it is not needed to change the position of the 



shutter drive member even when changing the infor- 
mation bearing surface of a disc, and furthermore, it 
is possible to give the flexibility to the design of the 
drive directions of the sliding shutter. 

According to the tenth aspect of the invention, the 
locking mechanism is comprised of a pair of the en- 
gaging slits provided on the sliding shutter and a pair 
of the spring hooks integrally formed in the cartridge 
main body, it is possible to obtain a disc cartridge ap- 
paratus which is simple in construction and small in 
the number of components. 

According to the eleventh aspect of the invention, 
the sliding shutter is mounted to the cartridge main 
body in the slidable state by the supporting protru- 
sions integrally formed in the sliding shutter, it is pos- 
sible to obtain a disc cartridge apparatus which is 
simple in construction, small in the number of compo- 
nents and stably operates. 

According to the twelfth aspect of the invention, 
the cartridge main body is comprised of the first and 
the second case-halves arranged facing each other 
and one of the case-halves is joined to the other case- 
half by sliding it, it is easy to assemble the cartridge. 

According to the thirteenth aspect of the inven- 
tion, the tip of the sliding shutter is in a tapered shape, 
it is easy to assemble it and the positive sliding motion 
of the shutter is assured. 

According to the fourteenth aspect of the inven- 
tion, as the guiding pin and the unlocking pin are pro- 
vided for the shutter drive member, it is possible to 
promote the operability of the sliding shutter by its 
simple construction. 

Additional objects and advantages of th present 
invention will be apparent to persons skilled in the art 
from a study of the following description and the ac- 
companying drawings, which are hereby incorporated 
in and constitute a part of this specification. 

For a better understanding of the present inven- 
tion and many of the attendant advantages thereof 
reference will be now made by way of example to th 
accompanying drawings, wherein: 

FIGURE 1 is a perspective view showing the con- 
struction of the preferred embodiment of the disc 
cartridge apparatus according to the present in- 
vention; 

FIGURE 2 is an exploded view of the disc car- 
tridge shown in FIGURE 1; 
FIGURE 3 is a plan view of the disc cartridge in 
a state where the upper case- half is removed 
therefrom. 

FIGURES 4a to 4c are perspective views show- 
ing a loading process of the disc cartridge into the 
recording/reproducing apparatus; and 
FIGURES 5a to 5d are sectional flat views show- 
ing the drive action of the sliding shutter in the 
loading operation. 

The present invention will be described in detail 
with reference to the FIGURES 1 through 5. Through- 
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out the drawings, like or equivalent reference nimer- 
als or letters will be used to designate like or equiva- 
lent elements for simplicity of explanation. 

FIGURE 1 is a perspective view showing the con- 
struction of the disc cartridge apparatus according to 
the one embodiment of the present invention. FIG- 
URE 2 is a perspective exploded view of the disc car- 
tridge shown in FIGURE 1. FIGURE 3 is a plan view 
of the disc cartridge which is removed the uppercase- 
half, constituting a portion of the disc cartridge there- 
from. 

[0015] 

First, a construction of the disc cartridge will be 
briefly explained in reference to the exploded view 
shown in FIGURE 2. 

In FIGURE 2 the disc cartridge 10 is constructed 
by a cartridge main body 3, a disc 4 such as an optical 
disc ora magneto-optic disc rotatably accommodated 
in the cartridge main body 3 and a sliding shutter 7, 
which compose principle elements of the disc car- 
tridge 10. The cartridge main body 3 has an upper 
case-half 1 and a lower case-half 2 which are joined 
by butt-jointing with each other. The upper case-half 

I and the lowercase-half 2 are each formed in nearly 
a flat square plate shape by plastic moldings. The 
sliding shutter 7 open and close openings 5, 6 which 
are defined in the uppercase-half and the lowercase- 
half of the cartridge main body 3, respectively, and 
confronted by an optical pickup for recording and/or 
reproducing an information signal to/from the disc 4. 

To join in the butt-joint manner the upper case- 
half and the lower case-half for constituting the car- 
tridge main body 3 the upper case- half is inserted into 
a gap between an upper surface of a support rib 12a 
extending from an arcuate rib 12 which is defined on 
the lower case- half and a plurality of engaging hooks 
11a integrally molded on the upper end of the side- 
wall 11 of the lower case- half 2 (herein the engaging 
hook 1 1a is formed at the position higher than the sup- 
port rib 12a by a thickness of the upper case-half 1), 
According to the construction the uppercase-half 1 is 
defined its vertical position in reference to the lower 
case-half 2. 

Furthermore, the uppercase-half 1 and the lower 
case- ha If 2 define a cavity enough to rotatably ac- 
commodate the disc 4 when these two halves 1 , 2 are 
joined together in the butt-joint manner. The side-wall 

I I of the lower case-half 2 then defines the side-wall 
of the cartridge main body 3 together with the corre- 
sponding one of the upper case-half 1 . 

The openings 5, 6 are defined in the upper and 
lower walls of the cartridge main body 3, in extending 
along the radial direction of the disc 4 from the center 
of the cartridge main body 3, Thus the openings 5, 6 
face the disc 4 over the outer end portion through the 
center portion of the disc 4. Accordingly a disc table 
of a disc drive device in the recording/reproducing ap- 
paratus is able to support the disc 4 through the open- 



ings 5, 6. To this end, these openings 5, 6 are each 
defined in nearly a rectangular shape extending from 
the center portion to the front end where the shutter 
is provided, of the upper and the lower case- halves 1, 
5 2 (note here the end portions of the openings 5, 6 fac- 
ing the center of the disc 4 are defined in a round 
shape). 

Further a plurality of arcuate ribs 12 are formed 
on the inner surface of the lower case-half 2, with a 

10 circle larger than disc 4. These arcuate ribs 12 form 
a disc position controlling wall for controlling the hor- 
izontal position of the disc 4. The arcuate ribs 12 also 
define a disc housing for housing the disc 4. 

And, engaging pieces 14, 14 are provided in an 

15 area defined by the side-walls 11 and the arcuate ribs 
12 on both sides of the sliding shutter 7 of the lower 
case-half 2 to be fitted into engaging slits 13, 13 for 
engaging the upper case-half 1 with the lower case- 
half 2. Thus the upper case-half 1 is positioned its hor- 

20 izontal position in reference to the lower case-half 2 
by the engagements of the engaging pieces 14 with 
the engaging slits 13. 

The front portion of the opening 5 of the upper 
case-half 1 is cut off for providing a space which al- 

25 lows an engaging pin 41 (see FIGURE 1) mounted on 
the tip end of the shutter drive member 40 to enter into 
guide grooves 16, 16 when the disc cartridge comes 
close to a shutter drive member 40 which will be de- 
scribed later. Around the center portion of the cut-off 

30 portion of the upper case- half 1, a pair of spring hooks 
1 7, 1 7 for locking the sliding shutter 7 in the covering 
position are integrally formed with the uppercase-half 
1. 

Further, the guide grooves 16, 16 engageable 

35 with the engaging pin 41 (see FIGURE 1) on the tip 
end of the shutter drive member 40 are defined at 
both sides of the front portion of the lower case-half 
2, without the center portion facing the the opening 6. 
The guide grooves 16, 16 are defined in the lower 

40 case-half 2 by a front bank 16a and a rear bank 16b 
which confront with each other for defining the guide 
grooves 16, 16. The front bank 16a is cut off at the 
center, while the rear bank 16b expands thoroughly 
over the entire length of the front end of the lower 

45 case-half 2 without being cut-off its center portion. 

Further, in the uppercase-half 1 engaging hooks 
19,19 extend from a thick plate 1 8 on the rear end of 
the uppercase-half 1 in parallel with the main surface 
of the uppercase-half 1 toward the opening 5. These 

so engaging hooks 19, 19 are spaced apart from the 
main surface (in which the opening 5 is defined) of the 
upper case-half 1 for allowing a stepdown portion 
(i.e., thin plate portion) 32a provided on the tip end of 
the shutter blade 32 of the sliding shutter 7 to be in- 

55 serted therebetween. Since the engaging hooks 19, 
1 9 are integrally formed with the uppercase-half 1 us- 
ing a cavity-mold die, a pair of slots 20, 20 are defined 
in the main surface of the upper case- half 1 on posi- 
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tions facing the engaging hooks 19, 19. The slots 20, 
20 have widths a little wider than the widths of the en- 
gaging hooks 19, 19 by a given amount allowing the 
cavity-mold die to be extracted in the direction ortho- 
gonal to the main surface of the upper case-half 1 . 5 
Further the slots 20, 20 formed simultaneously with 
the engaging hooks 19, 19 are designed to be cov- 
ered at an amount of the width of sliding of the sliding 
shutter 7 when sliding shutter 7 covers the openings 
5, 6 so that, it can prevent the dust from applied on 10 
the information bearing surface of the disc 4 through 
the slots 20, 20 when the openings 5, 6 are covered. 

Further another pair of engaging hooks (not 
shown) for slidably engaging a tip end (also formed in 
such a stepdown state or a thin plate state) of another 15 
shutter blade 33 of the sliding shutter 7 to be inserted 
and engaged therewith. While the lower case-half 2 
is defined slots 21, 21 on positions facing these en- 
gaging hooks. 

Since the width of the shutter 7 along the sliding 20 
direction is made the one thirds of the width in the 
longitudinal direction of the cartridge main body 3, 
and the engaging hooks 19, 19 are spaced apart from 
each other by about the width of the sliding shutter 7, 
the former slots 20, 20 and the latter slots 21 , 21 are 25 
covered by the tip end of the sliding shutter 7 when 
the sliding shutter 7 covers the openings 5 ,6. By the 
same reason if the sliding shutter 7 slides laterally 
from the position covering the openings 5, 6 the tip 
ends of the shutter blades 32, 33 can slide in always 30 
engaging with one of the engaging blades 19, 19. 
Here the number of the engaging blades 19, 19 is not 
limited to two, but may be three or more. Furthermore 
the engaging blades 19, 19 can be integrated into one 
piece which expands over the original ones 19, 19. 35 

The shutter blades 32, 33 of the sliding shutter 7 
are oppositely provided in facing the upper face and 
the lower face of the cartridge main body 3, by bend- 
ing a thin metal plate or an engineering plastic plate 
into a II -like shape. That is, the sliding shutter 7 com- 40 
prises the upper and lower shutter blades 32, 33 
which extend for covering enough the from a coupling 
piece 31 in the form of bending the plate. 

The coupling piece 31 of the sliding shutter 7 is 
provided with engaging slits 34, 34 for being engaged 45 
with the engaging pin 41 (see FIGURE 1) of the shut- 
ter drive member 40, on positions facing the spring 
hooks 17, 17 provided to the cartridge main body 3 for 
use of locking when the sliding shutter 7 is in the pos- 
ition covering the openings 5, 6. These engaging slits 50 
34, 34 are provided so as to the free ends of the spring 
hooks 17, 17 in the course of assembling the sliding 
shutter 7 to the cartridge main body 3. Here, the rea- 
son why that the two pairs of the spring hook 17 and 
the engaging slit 34 are provided on both sides in ref- 55 
erence to the center of the the cartridge main body 3 
is that, for instance the pair of the spring hook 17 and 
the engaging slit 34 on the right side is used for re- 



cording and/or reproducing information toorfrom one 
surface (A) of the disc 4, while the other pair of the 
spring hook 17 and the engaging slit 34 on the left 
side is used for recording and/or reproducing informa- 
tion to or from the other surface (B) of the disc 4. An- 
other reason is to have a flexibility in designing the re- 
cording/reproducing apparatus so as that the sliding 
shutter can slide in either direction for be to with a 
flexibility of sliding directions for the sliding shutter 7 
for recording and/or reproducing information to or 
from one surface, e.g., the surface (A) of the disc 4. 

Further, the coupling piece 31 is provided with en- 
gaging hooks 35, 35 on both side of its inner surface 
in integral with the coupling piece 31 . These engaging 
blades 35, 35 extend in parallel with the surfaces of 
their corresponding shutter blades 32, 33 between 
thereof. 

When the sliding shutter 7 is inserted into the car- 
tridge main body 3 which rotatably accommodates 
the disc 4 between the upper case- half 1 and the low- 
er case-half 2, from the front of the openings 5, 6, 
hook portions made on the tip ends of the engaging 
hooks 35, 35 are engaged with the bank 16b which 
defines the guide grooves 16, 16 of the lower case- 
half 2, simultaneously with the insertion of the step- 
down portions on the tip ends of the shutter blades 
32, 33 into the engaging hooks 19, 19. When the slid- 
ing shutter 7 is in the position covering the openings 
5, 6 at this point, the engaging blades 1 7, 1 7 of the up- 
per case-half 1 engage with the engaging slits 34, 34 
so as to block or lock the slide of the sliding shutter 
7. This locking state can be released by depressing to 
resiliently deform one of the spring hook 17 toward 
the rear end of the openings 5, 6 using the engaging 
pin 41 of the shutter drive member 40 (see FIGURE 
1)- 

Further, fiducial pits 51, 51 for defining the posi- 
tion of the disc cartridge 10 in loading into the record- 
ing/reproducing apparatus are provided in an area 
given by the side-walls 11 on both rear corners oppo- 
sing the front end of the lower case-half 2 where the 
sliding shutter 7 is to be applied. When the disc car- 
tridge 10 is loaded into the recording/reproducing ap- 
paratus, the disc cartridge 10 is defined its horizontal 
position by positioning pins of the disc cartridge 10 
being engaged with the fiducial pits 51, 51. Further- 
more the disc cartridge 10 is also provided a pair of 
positioning pins for defining the vertical position of 
the disc cartridge 1 0 by supporting the main surfaces 
of the disc cartridge 10. 

Thus the disc cartridge 10 as shown in FIGURE 
1 is resulted by combining the upper case- half 1 and 
the lower case-half 2 in rotatably accommodating the 
disc 4 therebetween. 

FIGURE 1 shows the disc cartridge apparatus 
comprised of the disc cartridge 10 and the shutter 
drive member 40. 

In FIGURE 1 the shutter drive member 40 com- 
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prises a revolving lever slightly bent like the L letter 
shape. Its base end is rotatably pivoted on a loading 
chassis of the recording/reproducing apparatus by a 
rotary shaft 42, while on its free end the engaging pin 
41 to be engaged into the engaging grooves 34, 34 of 
the sliding shutter 7 is perpendicularly mounted 
thereto. The shutter drive member 40 is then biased 
to swing in the direction of the arrow R by a spring 43, 
while a rotation restricting member 44 for defining the 
rotating angle of the shutter drive member 40 is pro- 
jected in the recording/reproducing apparatus in the 
neighbor of the base end of the shutter drive member 
40. 

Now, the operation of the disc cartridge appara- 
tus of FIGURE 1 will be explained in reference to FIG- 
URES 4 and 5. 

FIGURES 4a to 4c show the process of loading 
the disc cartridge into the recording/reproducing ap- 
paratus in perspective vies. FIGURES 5a to 5d show 
process of the drive operation of the sliding shutter in 
the loading process. 

A recording/reproducing apparatus 50, as shown 
in FIGURES 4a to 4c, comprises an optical pickup 51 , 
a disc driving apparatus 52, a case proper 53 accom- 
modating a recording/reproducing circuit, and a load- 
ing chassis 54 provided on the case proper 53 for 
loading the disc cartridge 10. On the loading chassis 
54, an opening 55 for exposing the optical pickup 51 
and the disc driving apparatus 52 is defined, while 
loading guides 56, 56 for guiding the disc cartridge 10 
are projected therefrom. The opening 55 is defined in 
a position so as to face the openings 5, 6 of the car- 
tridge main body 3. The lever-shaped shutter drive 
member 40 is rotatably pivoted on the rear portion of 
the loading chassis 54 by the rotary shaft 42 and then 
biased in the direction as indicated by the arrow R but 
limited its rotating range as mentioned before. The 
loading chassis 54 shown in the drawings is located 
on a vertical drive mechanism (not shown) so that it 
is movable in the vertical direction, but not movable 
in the horizontal direction. Thus loading chassis 54 
can operate to guide in the downward direction the 
disc cartridge 10 carried in the horizontal direction to 
a given position as as that the disc cartridge 10 is 
placed on the disc drive apparatus 52. 

As shown in FIGURE 41 , the cartridge 10 a rotat- 
ably accommodating the disc 4 in the cartridge main 
body 3 is inserted in the direction as indicated by an 
arrow L along the loading guides 56, 56 provided on 
the cassette loading chassis 54. At this time, the en- 
gaging slit 34 of the sliding shutter 7 and the engaging 
pin 41 of the shutter drive member 40 are related to 
position on the same line in relation to the inserting 
direction. 

Then, when disc cartridge 10 is inserted further 
in the direction as indicated by the arrow L, the engag- 
ing pin 41 of the shutter drive member 40 is fitted in 
the engaging slit 34 of the sliding shutter 7, as shown 



in FIGURE 4b. In this state the engaging pin 41 of the 
shutter drive member 40 bumps against a protrusion 
from the spring hook 17 of the upper case- half 1 pres- 
ent in the engaging slit 34 of the sliding shutter 7 so 

5 as to depress the spring hook 1 7 for releasing spring 
hook 17 from its locked state with the inner surface 
of the engaging slit 34 and thus allow the sliding shut- 
ter 7 to slide in the direction as indicated by an arrow 
M which is perpendicular to the direction of the arrow 

10 L. 

When the disc cartridge 10 is inserted further- 
more in the direction as indicated by the arrow L, the 
sliding shutter 7 in engage with the engaging pin 41 
also slides more in the direction as indicated by the 

15 arrow M so as that the opening 5 and the correspond- 
ing opening 6 on the side of the optical pickup 51 are 
fully uncovered, since the engaging pin 41 on the tip 
end of the shutter drive member 40 moves in the di- 
rection of the arrow M along the guide groove 16 of 

20 the lower case-half 2. In this state, the disc cartridge 
10 is located on the loading chassis 54. After that the 
disc cartridge 10 is lowered to the recording/repro- 
ducing position by the vertical drive mechanism. Thus 
the loading operation of the disc cartridge 1 0 is com- 

25 pleted. 

The drive action of the sliding shutter 7 in the 
loading operation will be explained in detail in refer- 
ence to FIGURES 5a to 5d. In FIGURES 5a to 5d a 
portion viewed in the direction as indicated by an ar- 

30 row A in FIGURE 4b is illustrated. 

FIGURE 5a shows a process in which the disc 
cartridge 10 moves in the direction of the arrow L 
(loading direction). In this process the the engaging 
slit 34 of the sliding shutter 7 installed in the cartridge 

35 main body 3 and the each other. In this state, the inner 
surface of the sliding shutter 7 is engaged with the 
spring hook 17. 

FIGURE 5b shows the state that the disc car- 
tridge 10 has moved furthermore in the direction of 

40 the arrow L and thus the engaging pin 41 of the shut- 
ter drive member 40 engages with the engaging slit 34 
of the sliding shutter 7. In this state the engaging pin 
41 bumps against the protrusion of the spring hook 
17. 

45 FIGURE 5c shows the state that the disc car- 

tridge 10 has moved furthermore in the direction of 
the arrow L and thus the protrusion of the spring hook 
17 is depressed by the engaging pin 41. In this state, 
the sliding shutter 7 is unlocked by disengagement of 

so the spring hook 17 from the inner surface of the en- 
gaging slit 34. 

FIGURE 5d shows the state that the disc car- 
tridge 10 has moved furthermore in the direction of 
the arrow L. In this state the sliding shutter 7 is un- 

55 locked its engagement with the spring hook 17 as 
mentioned above. Also the engaging pin 41 of the 
shutter drive member 40 moves in the direction of the 
arrow M along the guide groove 16 in engaging with 
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the engaging slit 34 of the sliding shutter 7 (the state 
of FIGURE 5d corresponds to the state as shown in 
FIGURE 4c). Accordingly the sliding shutter 7 also 
moves in the direction of the arrow M so as to uncover 
the openings 5, 6 of the cartridge main body 3. 

In the state that the openings 5, 6 are uncovered, 
when the disc cartridge 10 is pulled in the direction 
against the arrow L for unloading the disc cartridge 
10, the engaging pin 41 of the shutter drive member 

40 moves in the direction opposite to the loading di- 
rection against the arrow L by being guided by the 
guide groove 16. Thus the unloading process advanc- 
es in the order of the states of FIGURES 5c, 5b, 5a in 
contrary to the above-mentioned. And then the disc 
cartridge 1 0 is unloaded after the sliding shutter 7 had 
moved again its covering position for the openings 5, 
6. That is, the guide groove 16 and the engaging pin 
1 7 are disengaged from each otheronly after the slid- 
ing shutter 7 has returned to the covering position so 
as that the disc cartridge 10 is unloaded from the re- 
cording/reproducing apparatus 50. Accordingly there 
not occurs that the disc cartridge 1 0 is unloaded from 
the recording/reproducing apparatus 50 in a state 
where the sliding shutter 7 is on the half-way between 
the covering position and the uncovering position for 
the openings 5, 6. This makes sure to protect the in- 
formation-bearing surface of the disc 4 in thedisc car- 
tridge 3 from the dusts etc. 

Further, when the disc cartridge 10 is loaded into 
the recording/reproducing apparatus 50 at a state 
that the disc cartridge is reversed upside down, the 
drive operation of the sliding shutter 7 is performed 
in the same process as mentioned above. At this time, 
since the engaging pin 41 projects in both directions 
from the shutter drive member 40, the engaging pin 

41 can easily fit into the engaging slit 34 of the sliding 
shutter 7. 

Further, the optical pickup 51 for recording/repro- 
ducing information to or from the disc 4 may be mov- 
ably mounted so as that it may selectively confront 
the openings 5, 6. In this case as a matter of course 
there is no need to reverse the sides of the disc car- 
tridge 10 upside down. 

According to the embodiments as described 
above, it is possible to achieve disc cartridge appara- 
tus which are fully protected from dusts without using 
particular fastening members like screws or springs 
in assembling the cartridge main body. 

In the above embodiments, the drive operation of 
the shutter drive member 40, i.e., the engagement of 
the shutter drive member 40 and the sliding shutter 7 
is carried out in the course of that the disc cartridge 
10 moves horizontally in the loading process. How- 
ever the present invention is not limited to such a sit- 
uation. For example, the drive operation of the shutter 
drive member 40, i.e., the engagement of the shutter 
drive member 40 and the sliding shutter 7 can be car- 
ried out in the course of that the disc cartridge 10 



moves vertically in the loading process. 

Further in the above embodiments, the disc 4 is 
the type of double-sided information disc. However 
the present invention can be adapted to many types 

5 of disc cartridge that accommodates a single-sided 
information disc, without being limited to the above 
embodiment. In this case, as a matter of course, only 
one opening is defined in the proper one of the case- 
halves, e.g., the upper case-half 1. Also in this case, 

10 the sliding shutter 7 can include only one shutter 
blade in confronting the single opening. 

Further in the above embodiments, the sliding 
shutter 7 is constructed to slide toward both sides of 
the openings. However the present invention is not 

15 limited to such construction. That is, the sliding shut- 
ter can be constructed to slide toward only one side 
of the openings. In this case the openings are uncov- 
ered by the slide of the sliding shutter in one direction, 
while it is covered by the slide of the sliding shutter in 

20 the other direction. In this case the locking mecha- 
nism for the sliding shutter 7 then comprises one of 
the spring hooks 17 which is formed on the sliding 
side and its corresponding one of the engaging slit 34. 
The unlocking operation in this case is carried out by 

25 inserting the engaging pin 41 into the engaging slit 34 
so as to deform the spring hook 17, as mentioned 
above. Then the shutter drive member 40 moves so 
that the the engaging pin 41 slides the sliding shutter 
7 to the position completely uncovering the opening 

30 by being guided along the guiding groove 16. While 
the covering operation is carried out by the movement 
of the shutter drive member 40 in the opposite direc- 
tion This situation can be also adapted for such sin- 
gle-sided type information discs and thus to the car- 

35 tridge with single opening. 

The present invention can also be adapted for 
many applications without departing from the princi- 
ple of the present invention. 

As described above, the present invention can 

40 provide the double sided type disc cartridge appara- 
tus which has a relatively small number of compo- 
nents, a simple construction, an accurate shutter 
driving operation and no fear of being penetrated by 
dusts in the shutter driving process. And, it never oc- 

45 curs a malfunction that the disc cartridge is unloaded 
from recording/reproducing apparatus in the state 
that the shutter is on the half-way between the posi- 
tions for covering and uncovering openings. 

While there have been illustrated and described 

so what are at present considered to be preferred em- 
bodiments of the present invention, it will be under- 
stood by those skilled in the art that various changes 
and modifications may be made, and equivalents 
may be substituted for elements thereof without de- 

55 parting from the true scope of the present invention. 
In addition, many modifications may be made to 
adapt a particular situation or material to the teaching 
of the present invention without departing from the 
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central scope thereof. Therefor, it is intended that the 
present invention not be limited to the particular em- 
bodiment disclosed as the best mode contemplated 
for carrying out the present invention, but that the 
present invention includes all embodiments falling 
within the scope of the appended claims. 

The foregoing description and the drawings are 
regarded by the applicant as including a variety of in- 
dividually inventive concepts, some of which may lie 
partially or wholly outside the scope of some or all of 
the following claims. The fact that the applicant has 
chosen at the time of filing of the present application 
to restrict the claimed scope of protection in accor- 
dance with the following claims is not to be taken as 
a disclaimer or alternative inventive concepts that are 
included in the contents of the application and could 
be defined by claims differing in scope from the fol- 
lowing claims, which different claims may be adopted 
subsequently during prosecution, for example, for the 
purposes of a divisional application. 



Claims 

1. A disc cartridge apparatus comprising: 

a cartridge main body wherein a disc hav- 
ing an information bearing surface is rotatably ac- 
commodated, and which is provided with an 
opening confronted by an optical pickup for re- 
cording and/or reproducing an information signal 
to/from the disc; 

a sliding shutter slidably installed in the 
cartridge main body between a position where it 
covers the opening of the cartridge main body 
and another position where it uncovers the open- 
ing; and 

a releasable locking mechanism having a 
portion to be engaged defined on the sliding shut- 
ter and an engaging portion defined on the car- 
tridge main body for locating the sliding shutter to 
the position for covering the opening. 

2. A disc cartridge apparatus comprising: 

a cartridge main body wherein a disc hav- 
ing an information bearing surface is rotatably ac- 
commodated, and which is provided with an 
opening confronted by an optical pickup for re- 
cording and/or reproducing an information signal 
to/from the disc; 

a sliding shutter slidably installed in the 
cartridge main body between a position where it 
covers the opening of the cartridge main body 
and positions spaced in one direction and an- 
other direction from the covering position, where 
it uncovers the opening; 

a locking mechanism having a first and 
second portion to be engaged defined on the slid- 
ing shutter, a first engaging portion for preventing 



the slide of the sliding shutter in the first direction 
in engaged with the first portion to be engaged 
and a second engaging portion for preventing the 
slide of the sliding shutter in the second direction 
5 in engaged with the second portion to be engag- 

ed; and 

a shutter drive member for driving the slid- 
ing shutter in the uncovering position by disen- 
gaging the portion to be engaged and the engag- 
10 ing portion of the locking mechanism as well as 

driving the sliding shutter from the uncovering 
position to the covering position. 

3. A disc cartridge apparatus comprising: 

15 a cartridge main body wherein a disc hav- 

ing an information bearing surface is rotatably ac- 
commodated, and which is provided with an 
opening confronted by an optical pickup for re- 
cording and/or reproducing an information signal 

20 to/from the disc; 

a sliding shutter slidably installed in the 
cartridge main body between a position where it 
covers the opening of the cartridge main body 
and another position where it uncovers the open- 

25 ing; 

a locking mechanism having a portion to 
be engaged defined on the sliding shutter and an 
engaging portion defined on the cartridge main 
body for locating the sliding shutter to the position 

30 covering the opening; 

a shutter drive member for sliding the slid- 
ing shutter in the uncovering position by releas- 
ing the lock of the locking mechanism as well as 
sliding the sliding shutter from the uncovering 

35 position to the covering position; and 

a guide member formed in the cartridge 
main body for guiding the shutter drive member 
in operation of sliding the sliding shutter to the 
covering position in engage with the shutterdrive 

40 member. 

4. A disc cartridge apparatus comprising: 

a cartridge main body wherein a disc hav- 
ing an information bearing surface is rotatably ac- 

45 commodated, and which is provided with an 

opening confronted by an optical pickup for re- 
cording and/or reproducing of an information sig- 
nal to/from the disc; 

a sliding shutter having a shutter blade 

so slidably installed in the cartridge main body be- 

tween a position where it covers the opening of 
the cartridge main body and another position 
where it uncovers the opening; 

a locking mechanism having a portion to 

55 be engaged defined on the sliding shutter and an 

engaging portion defined on the cartridge main 
body for locating the sliding shutter to the position 
covering the opening; 
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a shutter blade stopper, having an engag- 
ing tab integrally formed on the cartridge main 
body for slidably supporting the tip end of the 
shutter blade of the cartridge main body and a slit 
defined on the cartridge main body in corre- 5 
sponding with the engaging tab so as to be closed 
by the shutter blade when the sliding shutter cov- 
ers the opening. 

5. A disc cartridge apparatus, comprising: 10 

a cartridge main body which rotatably ac- 
commodates a disc having information bearing 
surfaces, provided with openings where an infor- 
mation signal recording/reproducing pickup faces 
the information bearing surfaces; 15 

a sliding shutter which has been mounted 
to the cartridge main body in the freely sliding 
state between a position where the openings of 
the cartridge main body are covered and a posi- 
tion where the openings are uncovered both in 20 
the one direction and the opposite direction; 

a releasable locking mechanism which lo- 
cates the sliding shutter at the covered position 
when the shutter is at the position where the 
openings are covered; and 25 

engaging slits which are provided on the 
sliding shutter and allow a shutter opening/clos- 
ing member to enter for unlocking the locking 
mechanism when the shutter is at the covered 
position and are positioned at the linearly sym- 30 
metrical positions on the cartridge main body 
when the sliding shutter is at the covered posi- 
tion. 

6. A disc cartridge apparatus, comprising: 35 

a cartridge main body comprising a first 
and a second case-halves which are arranged 
facing each other, accommodating a disc having 
information bearing surfaces in the rotatable 
state and are provided with openings where an in- 40 
formation signal recording/reproducing pickup 
faces the information bearing surfaces; 

a sliding shutter mounted to the cartridge 
main body in the rotatable state between the pos- 
ition to cover the opening of the cartridge main 45 
body and the position to uncover the opening; 
and 

a releasable locking mechanism compris- 
ing a portion to be engaged provided on the slid- 
ing shutter and an engaging portion provided at 50 
the first case-half of the cartridge main body and 
locates the sliding shutter at the covered position 
when the sliding shutter is at the position where 
the openings are covered. 

55 

7. A disc cartridge apparatus, comprising: 

a cartridge main body comprising a first 
and a second case-halves which are arranged 



facing each other, accommodating a disc having 
information bearing surfaces, provided with 
openings where an information signal record- 
ing/reproducing pickup faces the information 
bearing surfaces; 

a sliding shutter which is mounted to the 
cartridge main body in a freely sliding state be- 
tween a position where the openings of the car- 
tridge main body are covered and a position 
where the openings are uncovered; 

a releasable locking mechanism compris- 
ing a portion to be engaged provided on the slid- 
ing shutter and an engaging portion provided at 
the first case-half of the cartridge main body and 
locates the sliding shutter at the covered position 
when the sliding shutter is at the position where 
the openings are covered; 

a shutter drive member which unlocks the 
locking mechanism, drives the sliding shutter to 
the uncovered position and drives the shutter lo- 
cated at the sliding position to the covered posi- 
tion; and 

a guide member which is formed on the 
second case-half of the cartridge main body and 
guides the shutter drive member which is engag- 
ed with the sliding shutter until the sliding shutter 
is located at the covering position when the shut- 
ter drive member drives the sliding shutter to per- 
form the drive operation of the sliding shutter. 

8. A disc cartridge apparatus comprising: 

a cartridge main body which rotatably ac- 
commodates a disc having information bearing 
surfaces in the rotatable state and is provided 
with openings where an information signal re- 
cording/reproducing pickup faces the information 
bearing surfaces; 

a sliding shutter which has a coupling 
piece and a pair of shutter pieces provided facing 
both side edges of this coupling piece and has 
been mounted to the cartridge main body in the 
freely sliding state between a position where the 
openings of the cartridge main body are covered 
and a position where the openings are uncovered 
both in the one direction and its opposite direc- 
tion; 

a releasable locking mechanism which 
has engaging slits provided on the sliding shutter 
and a portion to be engaged which is provided on 
the cartridge main body and engages with the en- 
gaging slits when the sliding shutter is at the pos- 
ition where the openings are covered and locates 
the sliding shutter at the covering position. 

9. A disc cartridge apparatus, comprising: 

a cartridge main body which rotatably ac- 
commodates a disc having information bearing 
surfaces in the rotatable state and is provided 
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with openings for both surfaces of the disc where 
an information signal recording/reproducing pick- 
up faces the information bearing surfaces; 

a sliding shutter which has a coupling 
piece and a pair of shutter pieces provided facing 5 
both side edges of this coupling pieces and 
mounted to the cartridge main body in the freely 
sliding state between a position where the open- 
ings of the cartridge main body are covered and 
a position where the openings are uncovered in 10 
both the one direction and its opposite direction; 

a releasable locking mechanism which lo- 
cates the sliding shutter at the covering position 
when the sliding shutter is at the position where 
the openings are covered; 15 

engaging slits which are provided to the 
sliding shutter and allow a shutter drive member 
to enter for unlocking the locking mechanism 
when the sliding shutter is at the covering posi- 
tion, and are provided at the linearly symmetrical 20 
positions of the cartridge main body when the 
sliding shutter is at the covering position. 



each other, and a sliding portion and an engaging 
portion are provided so that they are engaged by 
sliding one of the case-halves to the other half 
horizontally. 

13. A disc cartridge apparatus as claimed in Claim 1, 
wherein the tip of the sliding shutter is formed in 
a tapered shape which becomes gradually thin- 
ner toward the tip and is guided while entering in 
the groove provided between a guide piece and 
the cartridge main body. 

14. Adisc cartridge apparatus as claimed in Claim 3, 
wherein the shutter drive member is provided at 
its tip with two pins which project in the opposite 
directions each other and one of them is used for 
disengaging the engaging portion and the other 
is used for engaging with the guide member and 
guiding it. 



10. Adisc cartridge apparatus, comprising: 

a cartridge main body which rotatably ac- 25 
commodates a disc having information bearing 
surfaces and is provided with openings for both 
surfaces of the disc, where an information signal 
recording/reproducing pickup faces the informa- 
tion bearing surfaces; 30 

a sliding shutter which has a coupling 
piece and a pair of shutter pieces provided facing 
each other at both side edges of the coupling 
piece and mounted between a position where the 
openings of the cartridge main body are covered 35 
and a position where the openings are uncovered 
in one direction and its opposite direction; and 

a releasable locking mechanism compris- 
ing a pair of engaging slits provided on the sliding 
shutter and a pair of spring hooks integrally 40 
formed with the cartridge main body and are en- 
gaged with the engaging slits for locating the slid- 
ing shutter when the sliding shutter is at a posi- 
tion where the openings are covered, and is so 
formed that it has engaging surfaces facing each 45 
other to hold the sliding shutter in the state en- 
gaged with the engaging slits. 



11. Adisc cartridge apparatus as claimed in Claim 1, 
further comprises supporting protrusions which 50 
are integrally formed with the sliding shutter, and 
wherein the sliding shutter is mounted to the car- 
tridge main body in the slidable state by the sup- 
porting protrusions. 

55 

12. Adisc cartridge apparatus as claimed in Claim 1, 
wherein the cartridge main body is comprised of 
a first and a second case-halves arranged facing 
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FIG. 5a. 
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FIG. 5d. 
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